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Purpose: The objective of this study was to describe the evolu- 
tion of health-related quality of life (HRQOL) in a cohort of breast 
cancer patients over 1 year after surgery and to analyse the 
predictive ability of HRQOL measurement instruments. Methods: 
Observational, multicenter and prospective study of a cohort of 
breast cancer patients, assessing HRQOL at 1 , 6, and 1 2 months 
after surgery using three questionnaires: EuroQol-5D-3L, EORTC 
QLQ-C30, and EORTC QLQ-BR23. Results: A total of 364 women 
participated in the study. Visual Analogue Scale (VAS) scores 
from the EuroQol improved (1 month vs. 1 year: 70 vs. 80; p< 
0.0001); however, the EuroQol score showed no significant 
change (0.81 vs. 0.83; p = 0.1323). In contrast, Global Health 



Status on the EORTC QLQ-C30 improved (66.67 vs. 100.00; 
p< 0.0001), as did all of this instrument's scales and most of its 
independent items. The EORTC QLQ-BR23 dimensions showed 
improvement, except for sexual functioning (1 00.00 vs. 86.67; 
p= 0.0030) and future perspective (33.33 vs. 66.67; p< 0.0001). 
Patients with good HRQOL outcomes at 1 month showed 
improved levels of HRQOL at 1 year; HRQOL measured at 1 
month was predictive of HRQOL at 1 year. Conclusion: HRQOL 
improved during the follow-up period. Likewise, HRQOL measu- 
rement instruments can predict early HRQOL. 
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INTRODUCTION 

Due to screening programs and advances in oncologic treat- 
ment, it has been possible to achieve a survival rate of over 
80% at 5-year follow-up for breast cancers [1]. Consequently, 
there may be changes that develop some time after initial 
diagnosis, but also chronic side effects that play out over the 
longer term [2,3]. Some prospective studies suggest that the 
recovery of breast cancer patients tends to occur relatively early, 
and that their health-related quality of life (HRQOL) 1 year 
after surgery is similar to that of the general population [4,5] . 

This study focuses on the transition period between the 
end of primary treatment and the beginning of the survival 
period, which is concurrent with patients making the shift 
from being sick and receiving treatment to becoming healthy 
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and trying to re-establish a normal life. The study describes 
the evolution of HRQOL scores for a cohort of patients and 
analyses the changes these patients underwent during their 
first postoperative year. 

To assess HRQOL several scales can be used. In oncology, 
the European Group of Quality of Life Questionnaire (Euro- 
Qol- 5D-3L) and the European Organization for Research and 
Treatment of Cancer Quality of Life Questionnaire (EORTC 
QLQ-C30) are probably the most useful because they are reli- 
able, simple, feasible, easy to answer and validated in several 
European languages. These HRQOL measurement instru- 
ments have been widely used in numerous global trials [6,7]. 
Furthermore, there are studies stating that HRQOL scales 
provide prognostic information in addition to that of sociode- 
mographic and clinical measures and, moreover, may help to 
predict survival in patients with breast cancer [8,9] . 

This study also focuses on the predictive capacity of these 
instruments for HRQOL assessment, analysing whether the 
initial HRQOL of breast cancer patients could be a prognostic 
factor for forthcoming HRQOL. Having a better perspective 
of how these patients undergo this complex period of transi- 
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tion, as well as obtaining early detection of alterations in the 
HRQOL, may help to make specific interventions to improve 
HRQOL in the long run. 

METHODS 

Study design 

This research was a multicenter, observational, prospective 
study of a scattered cohort of breast cancer patients who under- 
went oncological breast surgery consecutively in three institu- 
tions located in Valencia (Spain) between May 2003 and May 
2007 and who were followed for 1 year to assess HRQOL. Only 
those patients with stage IV disease were excluded. 

Study variables 

The sociodemographic variables were age, marital status, 
level of education, and occupational status. The clinical vari- 
ables were origin (i.e., from screening or outpatient clinic), 
disease stage, induction chemotherapy, sentinel lymph node 
biopsy (SLNB), axillary dissection, type of surgery, radiotherapy 
and adjuvant chemotherapy. 

HRQOL measurement instruments 

The study assessment used a general HRQOL scale (EuroQol- 
5D-3L) [6], a cancer-specific HRQOL scale (EORTC QLQ- 
C30) [7] and the latter's module specific to breast cancer 
(EORTC QLQ-BR23). The required permission to implement 
these three questionnaires was obtained, as was ethics com- 
mittee approval. 

Designed by a group of European researchers, the EuroQol- 
5D-3L is a generic, standardised questionnaire that has been 
validated in Spanish for the measurement of HRQOL. The 
scale consists of two parts. The first is a Visual Analogue Scale 
(VAS), which records respondents' self-rated health on a 
vertical scale, the endpoints of which are labelled "Best imagin- 
able health state" (100) and "Worst imaginable health state" 
(0). There is also a score that captures five dimensions of 
respondents' state of health (mobility self-care, usual activities, 
pain/ discomfort, and anxiety/ depression). Each of these five 
dimensions is divided into three levels of perceived problems 
(1: no problem, 2: some problems, and 3: extreme problems). 
A total of 243 possible health states are defined in this way, 
each of which is referred to using a five-digit code, where the 
numerals 1 to 5 have no arithmetic properties. For example, 
state 1 1 1 1 1 indicates no problems on any of the five dimen- 
sions. Once obtained, the five-digit code may then be converted 
into a single summary index by applying a formula that essen- 
tially attaches values to each of the levels in each dimension. 
The Spanish value set supplied by the EuroQol Group was 



used to obtain this index or score, which ranges from -1 (worst 
state of health) to +1 (best state of health). The results were 
analysed according to the EuroQol Group guidelines [ 10] . 

The EORTC QLQ-C30 is a questionnaire from the European 
Organisation for Research and Treatment of Cancer consist- 
ing of 30 items structured in terms of a global health status 
scale, a functional area (physical, role, emotional, cognitive, 
and social functioning areas) and a symptoms area (fatigue, 
pain, nausea and vomiting, dyspnoea, insomnia, appetite loss, 
constipation, diarrhoea, and financial difficulties). The EORTC 
QLQ-BR23 measures aspects more specific to breast cancer 
and is comprised of 23 items distributed over one functional 
area (body image, sexual functioning, sexual enjoyment, and 
future perspective) and a symptoms area (systemic therapy 
side-effects, breast symptoms, arm symptoms, and upset by 
hair loss). According to the EORTC guidelines, scores range 
from 0 to 100, where higher scores for the functioning scales 
represent a higher level of functioning and, higher scores for 
the symptoms represent a greater extent of symptoms [11]. 

All patients received the three surveys by mail at 1 month, 6 
months, and 1 year after surgery. Those who did not respond 
received a phone call, and the questionnaires were sent again. 

The patients gave written informed permission to use the 
three questionnaires, and the local ethics committees approved 
the study (CI.004.2006). 

Analysis 

A descriptive study of participants and of those who dropped 
out was carried out, assessing the differences between the two 
groups with the Fisher exact test. Afterwards, the results of the 
three questionnaires were described. Given that the majority 
of the variables did not follow a normal distribution (signifi- 
cant Kolmogorov-Smirnov test), the median was chosen as 
the descriptive parameter. Paired Wilcoxon test was used to 
look for the existence of possible differences in the HQROL 
between the first and sixth month, the sixth and twelfth month, 
and the first and twelfth month of the follow-up. The baseline 
values for HRQOL (1 month after surgery) were then grouped 
into tertiles because these variables did not follow a normal 
distribution and this was as such an illustrative way to repre- 
sent the data distribution. The Kruskal-Wallis test was used to 
analyze the relationship between a subject belonging to one of 
these tertiles at 1 month and her final values at 1 year for the 
HRQOL instruments that were used, thus asses whether or 
not the initial HRQOL was a prognostic factor for subsequent 
HRQOL. The analysis was carried out using the SPSS version 
15.0 (SPSS Inc., Chicago, USA) and STATA version 9 (Stata- 
Corp., College Station, USA) statistical software packs. 



http://dx.doi.Org/10.4048/jbc.2013.16.1.104 



http://ejbc.kr 



106 



David Moro-Valdezate, et al. 



RESULTS 

Of the 551 patients invited to participate in the study, 105 
(19.06%) did not respond to the first survey, 76 (17.04%) did 
not respond at 6 months, and 40 patients (10.81%) declined to 
participate in the third survey. Finally, after recovering some 
patients who did not respond at 6 months, but did so at 1 and 
12 months, 364 patients were included in the study. 

Of this total, 37.20% attended at hospital A, 25.40% at hospi- 
tal B, and 37.40% at hospital C. There was a homogeneous 
distribution among these hospitals, with no differences in the 
sociodemographic or clinical variables of their respective 
patients. 

Upon comparison, no differences were found between the 
patients that participated in the study and those who did not, 
except for their hospital of origin. Hospital C had a significantly 
lower rate than did the other two. The mean age of patients 
was 59.09 ± 13 years (range, 20-91 years). The most frequent 
age group was 60 to 69 years (29.40%). Most of the patients 
were married (63.70%), had finished their primary studies 
(52.20%), and the most common occupational status was 
housewife (36.30%). The clinical characteristics of the patients 
are shown in Table 1. 

The changes in HRQOL from 1 month to 1 year after surgery 
are reported in Table 2. With respect to the outcomes of the 
EuroQol-5D-3L, VAS scores improved for the patients as a 
whole (from a median of 70 at first month to 80 at 1 year, p < 
0.0001). Despite this, the EuroQol-5D-3L score did not show 
significant changes over the period (0.81 vs. 0.83, p = 0.1323). 
Global health status on the EORTC QLQ-C30 improved during 
follow-up (66.67 vs. 100.00, p< 0.0001) (Figure 1). All of the 
functional dimension scores for the EORTC QLQ-C30 also 
showed significant improvements between the 1 month and 1 
year measurements. The majority of the symptom scales 
showed little patient impairment and scores improved through- 
out the entire period. 

Regarding the EORTC QLQ-BR23, scores were initially very 
high for body image, and these also underwent improvement 
throughout the entire follow-up period. Sexual functioning 
showed high scores across the three measurements, but wors- 
ened slightly as the study progressed. The dimension of sexual 
enjoyment showed intermediate scores with no significant 
changes over time. Anxiety about the future worsened signi- 
ficantly throughout the follow-up. Finally, the side effects 
dimension of the EORTC QLQ-BR23 revealed low scores that 
decreased throughout the follow-up period, with the exception 
of the upset by hair loss item, for which there were no signifi- 
cant differences between follow-up points. 

Table 3 shows the association between the HRQOL outcomes 



Table 1 . Clinical characteristics of breast cancer patients comparing 
nonrespondents and respondents (n = 551) 

Characteristic Nonrespondents Respondents p-value* 



Values are presented as number. 

SLNB= sentinel lymph node biopsy; BCS= breast-conserving surgery. 

*p< 0.005 is considered to indicate statistical significance from Fisher's exact 

test. 

at 1 year and the results obtained at 1 month for the EuroQol- 
5D-3L (for both VAS and score), global health status on the 
EORTC QLQ-C30, some further selected dimensions of the 
latter instrument, and finally the EORTC QLQ-BR23. The 
analysis was performed using Kruskal-Wallis test, comparing 
each tertile at 1 month with the corresponding tertile at 1 year 
in every case; at 1 year only the median was represented to 



Age (yr) 

<50 28 113 0.097 

50-59 29 107 

60-69 19 131 

>70 29 95 
Origin 

Screening 51 229 0.665 

Outpatient clinic 54 217 
Hospital 

A 29 176 0.005 

B 22 118 

C 54 152 
Side 

Right 58 205 0.103 

Left 47 241 
Disease stage 

0 0 2 0.287 

1 37 21 1 
Ha 34 121 
lib 17 53 
Ilia 1 1 38 
lllb 6 21 

Induction chemotherapy 

Yes 53 183 0.081 

No 52 263 

SLNB 

Yes 22 119 0.264 

No 83 327 
Axillary dissection 

Yes 99 390 0.057 

No 6 56 
Type of surgery 

Mastectomy 45 173 0.440 

BCS 60 273 
Radiotherapy 

Yes 74 333 0.389 

No 31 113 

Adjuvant chemotherapy 

Yes 101 433 0.545 

No 4 13 

Total 105 446 
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Table 2. Changes in HRQOL from 1 month to 1 year after surgery 





No.* 




Median 






p-value 1 " 




1 mo 


6 mo 


1 vr 


1 mo vs. 6 mo 


6 mo vs. 1 yr 


1 mo vs. 1 yr 


EuroQol-5D-3L 
















T VAS 


321 


70.00 


70.00 


80.00 


0.6801 


0.0001 


< 0.0001 


= Score 


336 


0.81 


0.83 


0.83 


0,2219 


0.8551 


0.1323 


EORTC QLQ-C30 
















t Global Health Status 


335 


66.67 


83.33 


100.00 


< 0.0001 


0.0057 


< 0.0001 


t Physical functioning 


329 


86.67 


86.67 


100.00 


0.7301 


0.0015 


0.0009 


T Role functioning 


328 


83.33 


1 00.00 


100.00 


< 0,0001 


0.3457 


< 0.0001 


T Emotional functioning 


336 


75.00 


75.00 


83.33 


0.0625 


0.0134 


< 0.0001 


T Cognitive functioning 


330 


83.33 


1 00.00 


100.00 


0.0001 


0.4263 


0.0003 


t Social functioning 


329 


83.33 


100.00 


100.00 


0,0152 


0.0682 


< 0.0001 


1 Fatigue 


330 


33.33 


22.22 


22.22 


0.0008 


0.4129 


< 0.0001 


i Pain 


331 


33.33 


16.67 


16.67 


0.0026 


0.0965 


< 0.0001 


= Nausea/vomiting 


333 


0.00 


0.00 


0.00 


0.0803 


0.7141 


0.4026 


= Dyspnoea 


333 


0.00 


0.00 


0.00 


0.7935 


0.9591 


0.5921 


1 Insomnia 


330 


33.33 


33.33 


22.22 


0.0777 


0.3983 


0.0082 


J Appetite loss 


334 


22.22 


11.11 


0.00 


< 0.0001 


0.0136 


< 0.0001 


i Constipation 


333 


11.11 


0.00 


0.00 


0.0067 


0.4850 


0.0112 


= Diarrhoea 


334 


0.00 


0.00 


0.00 


0.3145 


0.5876 


0.1856 


= Financial difficulties 


334 


0.00 


0.00 


0.00 


0,1734 


0.0809 


0.6377 


FORTC Dl D-RR93 
















T Body image 


316 


83.33 


91.67 


100.00 


0,4865 


< 0.0001 


0.0004 


i Sexual functioning 


268 


100.00 


86.67 


86.67 


0.0064 


0.1943 


0.0003 


= Sexual enjoyment 


116 


66.67 


66.67 


66.67 


0.9954 


0.6989 


0.4461 


t Future perspective 


334 


33.33 


66.67 


66.67 


0.0026 


0.8030 


< 0.0001 


1 Systemic therapy side-effects 


263 


19.05 


14.29 


9.52 


0.0410 


< 0.0001 


< 0.0001 


1 Breast symptoms 


326 


25.00 


16.67 


16.67 


0.0003 


0.5081 


< 0.0001 


1 Arm symptoms 


330 


22.22 


11.11 


11.11 


0.0359 


0.7175 


0.0007 


1 Upset by hair loss 




33.33 


33.33 


0.00 


0.6754 


0.3736 


0.0131 



HRGOL = health-related quality of life; EuroQol-5D-3L= European Group of Quality of Life Questionnaire; VAS = Visual Analogue Scale; EORTC QLQ-C30 = European 
Organization for Research and Treatment of Cancer Quality of Life Questionnaire 30 items; EORTC QLQ-BR23= Quality of life Questionnaire Breast 23 items. 
*n=364 (n corresponds to the comparison between 1 month vs. 1 year; values lower than 364 are due to no answer for some items); t p<0.005 is considered to 
indicate statistical significance from Wilcoxon matched pairs test. 



simplify the data comprehension. 

Regarding the associations between HRQOL at 1 month 
and EuroQol-5D-3L score at 1 year, those patients with the 
lowest fertile values for VAS at 1 month had a median score 
of 0.75 on the EuroQol-5D-3L at 1 year. Those in the second 
fertile had a score of 0.88, while those in the highest fertile 
scored 0.95 at 1 year (p = 0.0001). The tertiles for the EuroQol- 
5D-3L score (0.70, 0.88, and 0.93) and global health status on 
the EORTC QLQ-C30 (0.75, 0.83, and 0.95) showed improve- 
ment during follow-up (p = 0.0001). The median scores for 
the physical function dimension of the EORTC QLQ-C30 
at 1 year were 0.70, 0.88, and 0.93 for the respective tertiles 
(p = 0.0001). With respect to the body image dimension of 
the EORTC QLQ-BR23, the EuroQol-5D-3L at 1 year varied 
between 0.75 for the women in the lowest tertile to 0.88 and 
0.95 for those in the tertiles above (p = 0.000 1). For the systemic 
therapy side effects dimension, the scores at 1 year for the 
EuroQol-5D-3L were 0.75 and 0.83 for the lowest two tertiles 
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Figure 1 . Evolution of health-related quality of life (HRQOL) from 1 
month to 1 year after surgery. 

VAS=Visual Analogue Scale; EuroQol-5D-3L= European Group of Qual- 
ity of Life Questionnaire; EORTC QLQ-C30= European Organization for 
Research and Treatment of Cancer Quality of Life Questionnaire 30 items. 
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Table 3. Association between HRQOL at 1 month and EuroQol-5D-3L (score and VAS) and Global Health Status of EORTC QLQ-C30 at 1 year after 
surgery 



HRQOL at 1 yr 


HRQOL at 1 mo 


Mn * 


EuroQol-5D-3L Score 


EuroQol-5D-3L 
VAS 


EORTC QLQ-CSOt 
Global Health Status 


Median 


p-value* 


Median 


p-value f 


Median 


p-valuet 


EuroQol-5D-3L-VAS 
















T1 [0;50] 


127 


0.75 


0.0001 


70.00 


0.0001 


50.00 


0.0001 


T2 [60;80] 


147 


0.88 




80.00 




75.00 




T3[90;100] 


78 


0.95 




90.00 




83.00 




EuroQol-5D-3L-Score 
















T1 [0.31;0.75] 


158 


0.70 


0.0001 


70.00 


0.0001 


54.17 


0.0001 


T2 [0.78;0.87] 


96 


0.88 




80.00 




79.17 




T3[0.88;1.00] 


110 


0.93 




90.00 




83.33 




EORTC QLQ-C30-Global Health Status 
















T1 [0;50] 


150 


0.75 


0.0001 


70.00 


0.0001 


58.33 


0.0001 


T2 [58;67] 


97 


0.83 




80.00 




75.00 




T3[75;100] 


116 


0.95 




90.00 




83.33 




EORTC QLQ-C30-Physical function 
















T1 [0;80] 


162 


0.70 


0.0001 


70.00 


0.0001 


50.00 


0.0001 


T2 [87;93] 


121 


0.88 




80.00 




83.33 




T3[95;100] 


77 


0.93 




90.00 




83.33 




EORTC QLQ-BR23-Body image 
















T1 [0;75] 


118 


0.75 


0.0001 


70.00 


0.0001 


66.67 


0.0001 


T2 [80;88] 


109 


0.88 




80.00 




75.00 




T3[93;100] 


137 


0.95 




90.00 




83.33 




EORTC QLQ-BR23-Side-effects 
















T1 [38;86] 


92 


0.75 


0.0001 


70.00 


0.0001 


58.33 


0.0001 


T2[14;33] 


119 


0.83 




80.00 




66.67 




T3 [0;9.5] 


107 


0.91 




80.00 




83.33 




Total 


364 















HRQOL= health-related quality of life; EuroQol-5D-3L= European Group of Quality of Life Questionnaire; VAS = Visual Analogue Scale; EORTC QLQ-C30= European 
Organization for Research and Treatment of Cancer Quality of Life Questionnaire 30 items; T=tertiles of scores at 1 month after surgery in the corresponding scale. 
Values between brackets are initial and final scores of the tertile; EORTC QLQ-BR23= Quality of life Questionnaire Breast 23 items. 
*n=364; + p<0.005 is considered to indicate statistical significance from Kruskal-Wallis test. 



of women at 1 month, and 0.91 for the upper tertile, with the 
latter group showing the fewest adverse side effects (p = 0.000 1). 

In relation to the associations between HRQOL at 1 month 
and the VAS of the EuroQol-5D-3L at 1 year, those patients 
with good results at 1 month for VAS, EuroQol-5D-3L score, 
global health status, physical functioning, body image, and 
side effects from systemic treatment on the EORTC QLQ-C30 
and BR23, showed improved levels on the VAS at 1 year 
(p = 0.0001). 

Regarding the associations between HRQOL at 1 month 
and global health status on the EORTC QLQ-C30 at 1 year, 
patients in the highest VAS tertile at 1 month had a median 
1-year score for global health status on the EORTC QLQ-C30 
of 83.00, compared to 75.00 and only 50.00 for those in the 
second and third tertiles, respectively (p= 0.0001). The 1-month 
tertiles for the EuroQol-5D-3L score (83.33, 79.17, and 54.17) 
and for global health status on the EORTC QLQ-C30 (83.33, 
75.00, and 58.33) showed 1-year medians for the EORTC 



QLQ-C30 that were very similar to those for the VAS at 1 year 
(p = 0.0001). In relation to the physical function dimension at 
1 month, the medians for the EORTC QLQ-C30 at 1 year 
were 50.00 for the worst tertile and 83.33 for the upper two 
tertiles; however, the interquartile amplitude was lower in 
the last of these (p = 0.0001). Compared to the body image 
dimension of the EORTC QLQ-BR23, the overall scores for the 
EORTC QLQ-C30 at 1 year varied from 66.67 for the women 
in the lowest tertile to 83.33 for those in the upper tertile (p- 
0.0001). For the systemic therapy side effects dimension, the 
1-year global health status scores on the EORTC QLQ-C30 
were 58.33 and 66.67 for the two tertiles of women who had 
the worst overall health at 1 month, and 83.33 for the tertile of 
women with the fewest adverse effects (p = 0.0001). 

DISCUSSION 

This study analysed how the HRQOL of breast cancer patients 
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evolved over 1-year follow-up, using questionnaires that were 
simple, standardised and had been widely internationally vali- 
dated. The rate of participation was good, and the characteristics 
of the cohort were representative of the patients operated on in 
the three hospitals involved; moreover, there were no differences 
found between the study participants and those who did not 
respond. 

According to the VAS of the EuroQol-5D-3L, patients showed 
good baseline levels of HRQOL, and they underwent improve- 
ment during the year after surgery. Nevertheless, the EuroQol- 
5D-3L scores confirmed high HRQOL values even though 
there were no changes during the follow-up. This disparity 
may be related to the large range between the VAS readings 
compared to the very narrow one between the scores, making 
the latter much more sensitive to small changes that the VAS 
would not detect. 

Global health status on the EORTC QLQ-C30 showed high 
scores, and improvement could be noted after 1 year of follow- 
up. In the majority of studies, breast cancer survivors show a 
good global health status that is, similar, if not superior, to the 
healthy population for this age group [4,5,12]. Nevertheless, 
studies with longer follow-up periods of 5 to 10 years only 
report subtle changes, probably because symptoms decrease 
over a short period of time, despite the fact that some emotional, 
cognitive, and social alterations may last for a longer time [2, 
3,13]. 

In relation to the functional dimension of the EORTC QLQ- 
C30, physical and role functioning showed very high scores 
that improved over time, which was to be expected in that 
nonmetastatic breast cancer does not produce severe physical 
symptoms that could cause significant functional deterioration. 
Most published studies confirm these findings [4] . However, 
in Bloom's systematic revision covering 20 articles [14], as 
well as in Klein's population-based controlled study [15], 
there was found to be a worse physical functioning in breast 
cancer survivors than in the general population. Emotional 
and cognitive functioning had improved 1 year after surgery. 
Amongst others, Ganz et al. [5] affirms that improvement in 
emotional functioning occurs mainly in the first year of follow- 
up, and that differences for years 2 and 3 are less notable. The 
cognitive alterations involved in breast cancer comprise deficits 
in attention, concentration and memory, and are commonly 
related to chemotherapy [4] . Yet in relation to social function- 
ing, the present results contrast with those of other authors, 
who have reported poor functioning initially and the need for 
a long period of time in order to return to predisease levels. 
Given that the majority of patients in our sample were house- 
wives and were married, it may be that their social and family 
life changed little due to the disease. This may be the explana- 
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tion for why there were no changes reflected in the question- 
naire results for this dimension [16,17] . 

In the symptoms dimension of the EORTC QLQ-C30, 
fatigue, pain and insomnia showed little impact and, moreover, 
their scores decreased during follow-up. These three symp- 
toms are frequent in cancer patients, and although they may 
improve initially, as seen in short-term studies such as the 
present one, it may be that patients never recover completely, 
with these symptoms persisting for many years after surgery, 
as has been reflected in long-term studies [3,13] . 

The remaining symptoms (nausea/vomiting, dyspnoea, 
appetite loss, constipation, diarrhoea, and financial difficulties) 
were scarce with median scores of 0. This is probably because 
the study was carried out in nonmetastatic breast cancer patients, 
and these symptoms are usually side effects of chemotherapy 
and have a transient effect that does not change HRQOL in 
the long run. 

Standing out in the functional area of the EORTC QLQ- 
BR23 is body image, which was good initially and became 
notably better after 1 year. According to our experience, the 
main objective of these patients initially was to overcome the 
surgery and chemotherapy treatment, with body image being 
of secondary importance. Nevertheless, with the passage of 
time and with the perception that they were overcoming the 
disease, body image began to take on more relevance. For 
this reason, aesthetic changes may manifest themselves in 
later HRQOL scores, which also explains why these were not 
reflected in the present results [18,19] . Sexual functioning and 
sexual enjoyment in the present patients were reported as 
good, however deteriorated over the follow-up. This probably 
resulted from not only psychological factors such as changing 
feelings and a perceived diminution of physical attractiveness, 
but also due to somatic and physical factors such as secondary 
vaginal dryness from the menopause induced by the treatments 
administered, which produces a prolonged and progressive 
deterioration in this dimension, especially among younger 
women [2,20,21]. Regarding the future perspectives of the 
patients, it is noticeable that although symptoms improved, 
some physical and psychological alterations may persist, and 
these, although small, may well sustain stress and anxiety 
pertaining to possible recurrence. In a majority of papers, as 
well as in the present results, worries about the future occur 
frequently in this study group and can increase during follow- 
up [22-24]. 

Both the systemic therapy side effects as well as upset by 
hair loss showed declining scores. Most studies carried out in 
this area indicate that the changes caused by chemotherapy 
occur primarily in the first year and then diminish considerably. 
Breast cancer patients pay little attention to these alterations 
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in terms of long-term HRQOL. Some authors, however, affirm 
that the adverse effects of chemotherapy on physical function- 
ing and symptoms related to menopause can persist for 5 to 
10 years after diagnosis [25,26]. 

In the present study, local symptoms in the operated breast 
were scarce and diminished over time; arm symptoms, how- 
ever, improved only slightly during follow-up. Lymphedema 
is a frequent occurrence, which is slow to heal and in many 
cases can last for up to 20 years after the intervention and in 
some cases may be incapacitating [16,27]. SLNB implies a 
lesser aggression in the axillary region and a diminishing 
number of axillary lymphadenectomies carried out, thus 
minimising the prevalence of arm symptomatology. SLNB is 
associated with reduced arm morbidity and better HRQOL 
than is standard axillary dissection; nevertheless this finding 
requires confirmation in long-term randomized studies. In 
the present paper, SLNB showed no differences in this aspect. 
This is probably because of the low percentage of cases in 
which it had been applied, given that this technique was in the 
validation period at the time of study [28,29] . 

Practical this study offers the implication that the EuroQol- 
5D-3L, EORTC QLQ-C30, and EORTC QLQ-BR23 question- 
naires can serve as predictors for HRQOL. Schou et al. [4] 
argues that those patients at risk for presenting worsened 
social and emotional functioning at 1 year after surgery can 
be identified at the moment of the diagnosis. Other authors 
have also noted that baseline functioning and initial HRQOL 
are among the variables that best predict functioning and 
HRQOL 1 or 2 years postsurgery [12]. 

Furthermore, several studies state that HRQOL scales may 
help, in addition to sociodemographic and clinical measures, 
to predict survival in patients with breast cancer [8,9] . 

Our results indicate that patients who presented good results 
in terms of VAS, EuroQol-5D-3L score, global health status, 
physical function, body image, and systemic therapy side 
effects as rated by the EORTC QLQ-C30, showed improved 
levels of HRQOL at 1 year as measured by the three instru- 
ments employed. Therefore, the use of these questionnaires for 
screening purposes could help in the early detection of those 
patients who later on will show worse HRQOL and hence 
determine which areas could need support or treatment by a 
psycho-oncologist. Knowing the HRQOL of patients diagnosed 
with breast neoplasms and the alterations that take place in 
the different related dimensions could be essential in the correct 
selection of the best treatment. 

The study has several limitations due to its observational 
character and its lack of baseline HRQOL measurements 
prior to treatment, which could otherwise have been compared 
with the follow-up measurements. There is also the issue of 
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the absence of a HRQOL study in a healthy population. More- 
over, patients with physical or psychological disorders at base- 
line could show altered HRQOL outcomes; however this group 
was not excluded because the focus of the study was to describe 
the evolution of a cohort of patients and to analyze the predic- 
tive ability of HRQOL measurement instruments, meaning 
that patients with poor HRQOL secondary to physical or 
psychological impairments at baseline would maintain this 
condition at the end of the follow-up. 

In our study, all patients had sufficient cognitive capacity to 
respond to the HRQOL surveys. 

Furthermore, the high participation rate in a large sample, 
the use of internationally validated questionnaires, as well 
as the elevated proportion of completed surveys in several 
postoperative measurements and their longitudinal analysis 
contribute to the value of the results shown in this study. 

In conclusion, most of the HRQOL features of breast cancer 
patients recovered within 1 year of surgery. Those patients 
with good HRQOL outcomes at 1 month showed improved 
levels of HRQOL at 1 year. This suggests that early HRQOL 
scores can predict longer-term HRQOL. 
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